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3 Element Horizontal 
Beam Antenna Now 
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talled on top of Building 
a = ‘ith Flat Metal Roofommunise ms Academy 2005 : a ' 
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Remove Director Ele- 
ment and you havea 
Two Element Horizontal 
Beam Antenna Aimed 
Straight Up. Installed on 
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Remove Reflector Ele- 
ment and you have a 
NVIS Antenna Aimed 
_ Straight Up. Installed on 
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Propagation Considerations 


¢ "D" layer losses 

¢ lonospheric scattering for vertical 
propagation 

¢ Importance of critical frequency 
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3.8 Freq MHz 4.1 
Ed - PersTri-Band NVIS-12 120 
Freq 3.945 MHz Source # 1 
SWR 1.17 ZO 50 ohms 
a 42.73 + j 0.2181 ohms 


Refi Coeff 0.07844 at 178.15 deg. 


~ 


A, 


=) 
, 


- 4005 — 1.5:1 
- 3950 — dip 
© 3875 — 1.5:1 ee 


Communicatio 


- 
- ' 


* Horizontal Pol 
Vertical Pol 


Stee aeae eee” 


75 Meter 


re ae 3.95 MHz 


Ed - PersTri-Band NVIS-12 120 


Elevation Plot Cursor Elev 90.0 deg. 
Azimuth Angle 90.0 deg. Gain 3.72 dBi 
Outer Ring 3.72 dBi 0.0 dBmax 


Slice Max Gain 3.72 dBi @ Elev Angle = 90.0 deg. 
Beamwidth 103.8 deg.; -3dB @ 38.1, 141.9 deg. 
Sidelobe Gain < -100 dBi 

Front/Sidelobe > 100 dB 
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Ed - PersTri-Band NVIS-12 120 


5.37 MHz Source # 14 
SWR 1.064 ZO 50 ohms 
Zz 48.07 - j 2.329 ohms 

Refl Coeff 0.03085 at -128.34 deg. 
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a a 5.373 MHz 


Ed - PersTri-Band NVIS-12 120 


Elevation Plot Cursor Elev 90.0 deg. 
Azimuth. Angle 90.0.deg. Gain 2.08 dBi 
Outer Ring 2.08 dBi 0.0 dBmax 


Slice Max Gain 2.08 dBi @ Elev Angle = 90.0 deg. 
Beamwidth. 107.0 deg.; -3dB @ 36.5, 143.5 deg. 
Sidelobe Gain <-100 dBi 

Front/Sidelobe >1060dB 
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12 _ MHz a . 
Ed - PersTri-Band NVIS-12 120 vig 


Freq 7.245 MHz Source # 1 
SWR 1.006 ZO 50 ohms 
Rea) Fd 49.85 - j 0.268 ohms 
En x nae | Reft Coeff 0.00309 at -119.54 deg. 
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Ed - PersTri-Band NVIS-12 120 


Elevation Plot Cursor Elev 90.0 deg. 
Azimuth Angle 90.0 deg. Gain 1.63 dBi 
Outer Ring 1.63 dBi 0.0 dBmax 


Slice Max Gain 1.63 dBi @ Elev Angle = 90.0 deg. 
Beamwidth. 112.2 deg.; -3dB @ 33.9, 146.1 deg. 
Sidelobe Gain <-100 dBi 

Front/Sidelobe > 100dB 
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¢ Yes; you can remove the 60 Meter 
elements! | 
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— Freq mole 4.3 
Dual Band NVIS Without Reflect 


Freq 3.95 MHz Source # 1 

SWR 1.14 ZO 50 ohms 
Z 57.02 - j 0.7353 ohms 

Refl Coeff 0.06592 at -5.59 deg. 


* Total Field 


tte Suma uncteee 3.95 MHz 


Dual Band NVIS Without Reflect 


Elevation Plot Cursor Elev 90.0 deg. 
Azimuth Angle 90.0 deg. Gain 3.24 dBi 
Outer Ring 3.23 dBi 0.0 dBmax 


Slice Max Gain 3.24 dBi @ Elev Angle = 90.0 deg. 
Beamwidth 110.0 deg.; -3dB @ 35.0, 145.0 deg. 
Sidelobe Gain <-100 dBi 

Front/Sidelobe > 100dB 


"a Freq MHz 7.4 
Dual Band NVIS Without Reflect 


Freq 7.25 MHz Source # 1 
SWR 1.023 ZO 50 ohms 
Z 49.81 + j 1.134 ohms 


Refl Coeff 0.01152 at 98.95 deg. 


* Total Field 


ppg te 7.25 MHz 


Dual Band NVIS Without Reflect 


Elevation Plot Cursor Elev 90.0 deg. 
Azimuth Angle 90.0 deg. Gain 2.82 dBi 
Outer Ring 2.82 dBi 0.0 dBmax 


Slice Max Gain 2.82 dBi @ Elev Angle = 90.0 deg. 
Beamwidth 121.0 deg.; -3dB @ 29.5, 150.5 deg. 
Sidelobe Gain <-100 dBi 

Front/Sidelobe > 100dB 
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Fig 11—Depths at which the current density is 37% of 

that at the surface for different qualities of earth over 
the 1.8- to 30-MHz frequency range. The depth for fresh 
ei water, not plotted, is 156 feet and almost independent 
ee of frequency below 30 MHz. See text and Table 2 for 
-____ ground constants. 
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Radiation Resistance in Ohms 


0 
00 O01 02 03 04 05 06 O07 O08 O09 1.0 
Height of Horizontal Half—Wave in Wavelengths 


Fig 1—Variation in radiation resistance of vertical and 
horizontal half-wave antennas at various heights above 
flat ground. Solid lines are for perfectly conducting ground; 
the broken line is the radiation resistance of horizontal 
half-wave antennas at low heights over real ground. 
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¢ Materials a 
¢ Construction =. 
¢ Modifications 
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rts List 

1 - Feed point - 50 Ohm 

#14 insulated stranded wire — 280’ 
3 - % x 10° PVC cut to length 

2 — Insulators ae 
Tie wraps Sirs 
3/16" rope cut to length 
Coax to the shack 
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© 2-17" Next to center insulator 
© 2-34’ 24 from center insulator 
© 2—50.5” End of 40 M element 


2-25.25" End of 60M element 


Another spreader could be used between the 
center insulator and the end of the 40M clement 


‘Element Lengths 


¢ 7/5 Mtr legs = 57.33 ft 
¢ 60 Mir legs = 45.4 ft 
¢ 40 Mtr legs = 34.25 ft 


¢ Prune these lengths to meet your ground 
conditions 
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¢ 75 Mtrs 38 deg. lo 142 deg. SN 


60 Mtrs 36.5degTo143.5deg. 


¢ 40 Mtrs 34 deg. To 146 deg. 
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nts & tips 


¢ Solder wires at the feed point 
¢ Solder feed point pigtail to all other wires 


¢ Dipole insulator has an eye bolt in the 
top for suspension from a tree or 
skyhook 


¢ Coax should be perpendicular to the 
antenna 
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Choke balun - 18’ coiled 9-10 turns 


nts & tips (cont.) 


Ground conditions will drive element 
lengths 


Wet vs.. dry 
Use an antenna analyzer!!! 
Tune 75M first, then 60 then 40M 


There is interaction between the 60 & 40 ty ‘i 
meter elements | 


Communications Academy 2005 
ott Si + 
4 = ~ eu ¥ 


Ground wires laid directly under the 
antenna 


5 Total! 
1 on 75M and 2 each on 60 & 40M 
Spacing is important — 2.5" 


60M on either side of 75M & 40M on the i } 
outside of 60M uid 
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¢ 40M - 35.6 
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NVIS Tri-Band Antenna for Re 
75/80A, 60A, & 40 A Meters. cS y 
Antenna & Reflector Wires. a? i 


Ground 


Reflector Wires 
2.5" Spacing 
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= a" = ~ NVIS Tri-Band Antenna for 
 75/80A, 60A, & 40 A Meters. 
Antenna Installed on top of 


ill Building with Metal Roof 


24” 17’ Tall 
above Flat 
Metal Roof 


No Reflector Wires. 
Flat Metal Roof Acts J 
As Reflector Plane =~ 
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sD ua -Band Antenna for 75A / 80A, & 40X Meters. he 
2 Side View with Reflector Wires 
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Ground 


¢ /5 Mtr legs = 59.7 ft 


¢ 40 Mtr legs = 35.25 ft 


1d Reflector Lengths 


¢ 79M — 62.5) 


* 40M - 37.25’ LS 
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Sa Se : al 
Tie the end of the antenna to “Alligator Clips that make the ‘ : 
some low Alder Bush or other | 
suitable Subsitute. Almost anything works. Even a Moose. con to the next ae * 


Not good trying to use Moose to run Mobile. 
Moose do not like to run parallel together an stay 120ft apart. 


20 A =*Cut for 14.292mHz 
40 A =+Cut for 7.200mhz 
A= +Cut for 3.933mMHz 


seciidil of wire to make the 
il! longer and 


USB 
2.8 KHz bandwidth limitation 
3 Channels (Window freq. -1.5 KHZ) 


SOW ERP limitation 
Antenna gain 
Feedline loss 
_* QST Feb. 2004 
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egional 60 Meter Agreement 


© 5405 Nation/International 

© 53/73 Washington 

¢ 9368 Idaho 

¢ 5348 Montana/Oregon 

© 9332 Regional coordination between 
States/sections 
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Thanks to Bill Balzarini, KL7BB 


for all the drawings! 
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Thank you! 


de Ed & Tom 
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